W orldwide, an estimated 185 million people have been infected with the hepatitis C virus (HCV). Untreated, the infection can lead to cirrhosis, liver failure, and liver cancer, causing up to 500,000 related deaths per year ( 1, 2) , and killing more people than tuberculosis or malaria ( 3, 4) . New treatments are available that can cure over 90% of people with HCV within 12 weeks ( 5) . So what is the problem?
The "new generation" of drugs for HCV that are now available in the United States cost $84,000 (sofosbuvir) and $66,000 (simeprevir) per person, for a 12-week course of treatment ( 6) (see the figure). Even newer drugs are undergoing regulatory review (daclatasvir and "3D"). However, these treatments could be manufactured for as little as $78 to $166 per person for a 12-week course of two drugs, according to our recent analysis ( 5) . Efforts have begun by the manufacturer to make sofosbuvir affordable in some low-income countries like Egypt ($1000), but no country is yet able to access this drug at a cost that is close to the predicted minimum production price. No other pharmaceutical company has announced similar access prices for their treatments outside the United States and Europe.
There is no vaccine against HCV, and existing "old generation" treatments are challenging. Therapies based on the cytokine interferon and the drug ribavirin (which blocks RNA synthesis by some viruses including HCV) require a course of 24 to 48 weeks, have high rates of side effects (rash, anemia, and flu-like symptoms), and fail to cure many patients ( 7) . Moreover, different viral genotypes require different choice and durations of therapy. Despite these challenges, there is good news. The more recent drugs can cure the majority of people with HCV, with much improved side-effect profiles and simple oral dosing ( 5) . Data are expected to show greatly improved "pan-genotypic" activity of the newer drugs. But the cost and affordability of treatment remain the biggest barrier to scaling up treatment.
As long as U.S. patents for new hepatitis C drugs are enforced, high prices will continue to restrict access to treatment. The patents on simeprevir, daclatasvir, and sofosbuvir expire in 2026, 2027, and 2029, respectively (8) (9) (10) . Companies can only start production of generic versions 12 to 15 years from now, when an estimated 6 to 7.5 million more people will have died from hepatitis C if untreated, given current death rates and given that the epidemic would continue to grow.
Over the past 15 years, licensing to manufacturers of generics, economies of scale, and improvements in manufacturing processes have driven the cost of antiretroviral (ARV) treatment for HIV infection down by more than 99%, with standard HIV treatment now costing as little as $60 per patient per year, using the same standard of care that patients receive in the richest nations ( 11) . This price could not have been imagined when effective HIV treatment was introduced at over $10,000 per patient per year in the late 1990s ( 12) . Universal access to treatment for HIV/AIDS in developing countries was initially considered too complex and expensive to be feasible. With the invention of a simple and effective therapy (ARVs), a competitive market was created for companies to mass produce generics, which, in turn, lowered costs and made treatment affordable. Along with associated international funding, treatment scale-up became possible ( 12) . There are now more than 10 million people receiving treatment for HIV in poor countries, at a very low price.
Similar innovation and progress is possible for hepatitis C treatment. There is no reason to predict that the new generation of HCV drugs should be particularly expensive to manufacture. For example, one of the most promising early combination treatments for hepatitis C-sofosbuvir and daclatasvir-cured over 90% of patients after 12 weeks ( 13) . A 12-week course of these drugs could be manufactured for between $78 and $166 per person if the same methods of mass-producing generic drugs for HIV/AIDS are applied ( 5) . But who will pay for the treatments (even at reduced prices) and the related costs of screening, diagnosis, and care? The current high prices of new hepatitis C treatments will place a strain on all healthcare systems. In the United States, Congress is investigating the pricing of sofosbuvir, including the methods used to establish the cost. In the United Kingdom, national reimbursement authorities may not recommend payment for sofosbuvir.
Of the 20 countries with the largest HCV epidemics, 12 are classified as low or lowermiddle income ( 5) . In many of the poorest countries, there are few or no programs to treat HCV, so new funding streams are needed to support the scale-up of treatment as part of comprehensive control and prevention programs. Such funding needs to be matched with commitments from pharmaceutical companies in wealthy nations so that new-generation drugs can be made at minimal cost. Thus, pharmaceutical companies should allow generic companies to 
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mass produce these treatments for use in low-income countries at a cost close to the cost of production, with a small royalty paid back to the pharmaceutical companies. This is the same mechanism used to sell vaccines in low-income countries. In some countries, reductions in the price of HIV-1 treatments were only achieved after long legal battles with pharmaceutical companies. In some cases, countries overruled company patents on drugs and started importing generic drugs at lower costs-so-called compulsory licensing-which is permitted in cases of national medical emergencies.
Creating a new funding mechanism for poor nations is difficult in the current economic climate, but HIV has left a legacy of structures ready to adapt to hepatitis C to complement government and private-sector efforts. UNITAID, the United Nations agency created in 2006 to overcome market barriers for treatments of HIV, tuberculosis, and malaria, recently announced its first funding for hepatitis C, with an aim of reducing treatment costs to $500 to $1000 per patient ( 14) . It plans to scale up treatment through a multinational group of HIV programs run by Médicins Sans Frontières, the international medical humanitarian organization. The Global Fund, which addresses HIV/AIDS, tuberculosis, and malaria, has funded treatment programs with old-generation HCV drugs in several developing countries for the past 3 years.
If we can learn from the lessons of HIV/ AIDS, mass production of generics can save millions of lives. This has been an inspiring medical success story which need not stand alone but can be repeated, even more rapidly, for hepatitis C. ■
